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Introduction
There is good reason to believe that innovative new businesses are of key importance for regional development (Schumpeter 1934; Colombelli, Krafft and Vivarelli 2016; Fritsch 2011) . The huge variation in the number of such innovative start-ups across space clearly indicates that regionspecific factors are important in this respect. The following sections briefly summarize existing theory (Section 2) and outline the key results of empirical research about the emergence and location of innovative start-ups (Section 3). Section 4 derives a number of important research questions, and Section 5 discusses research designs that are suited to provide answers to these questions. The final section (Section 6) concludes. Since the focus of this contribution is on regional analyses, I will not discuss factors that may determine the emergence of innovative start-ups at the national level, such as the protection of intellectual property rights, administrative entry barriers, competition policy, labor market regulation, the tax regime, health insurance, etc. (see Feldman, Lenahan, and Miller 2011; Henrekson and Johansson 2011; Elert, Henrekson, and Stenkula 2017) . Such regulations typically do not vary across the regions of a country, and an empirical analysis of their effect requires international comparisons.
The emergence and location of innovative start-ups: theory
The theory of occupational choice (Lucas 1978 ; for an overview see Parker 2018) suggests that someone will start an own business if he expects higher returns in self-employment than in paid employment.
Based on this notion, the decision to start an own business does not just depend on a person's entrepreneurial abilities, but on the monetary and non-monetary benefits of applying personal knowledge and skills in selfemployment instead of paid employment.
The knowledge spillover theory of entrepreneurship (Acs et al. 2009 (Acs et al. , 2013 builds on this basic calculus. The theory asserts that knowledge that is generated by incumbent firms, universities, nonuniversity public research institutes, or other sources may empower someone to generate a business idea based on an innovation that he believes to be economically valuable. Since the economic value of new knowledge is highly uncertain, the expectations about the returns of any new idea will vary across economic agents. Hence, if an employee in a firm assigns a much higher economic value to a new idea than does the management of that firm, the employee may be motivated to start an own business based on this idea because he expects higher returns in selfemployment than in paid employment (Acs et al. 2009 (Acs et al. , 2013 .
A main reason why an employee becomes the founder of a new innovative firm is that new knowledge and business ideas cannot be easily communicated or traded on a market. Hence, to start an own firm may be the only feasible way to see the idea realized, which can represent a considerable non-pecuniary return of being self-employed. This motivation may particularly hold for research staff in universities and other public research organizations where legal restrictions for the commercialization of knowledge apply. Via spin-offs, knowledge of the incubator organization spills over to the newly founded firm, and thus, the knowledge base of the incubator firm can have a significant effect on the number and the success of its spin-offs (Klepper 2009 (Klepper , 2016 .
In this process of entrepreneurial knowledge spillover, the regional dimension is relevant for at least three reasons. First, new knowledge and ideas do not flow freely across space but tend to be regionally bounded (Asheim and Gertler 2005; Boschma 2005 ). Second, founders show a pronounced tendency to locate their firm in close spatial proximity to their former workplace, or their residence (Figueiredo, Guimaraes, and Woodward 2002; Dahl and Sorenson 2009) . Hence, innovative entrepreneurship is, in most cases, a "regional event" (Feldman 2001; Sternberg 2009 ). Third, because entrepreneurship tends to be a regional event, the local conditions for entrepreneurship are important factors in the emergence and the success of innovative new businesses. This includes the regional knowledge stock, knowledge spillovers, as well as the availability of appropriate labor, finance, and other resources that the startups need to survive and grow. Market success and the growth of spin-offs can create agglomeration economies that may be conducive to their future performance (Boschma 2015; Klepper 2010 Klepper , 2016 . A fourth reason why region-specific factors can be important is that certain places may attract potential founders from other regions to settle down and eventually start a firm. Reasons why certain regions attract entrepreneurial people could be the existence of favorable conditions for innovative entrepreneurship, but it may also be other factors such as a climate of creativity and tolerance (Florida 2002; Florida, Adler, and Mellander 2017) , or simply that it is the place 'to be'.
3.
What we know about the regional emergence of innovative startups
Identification of innovative start-ups
A key problem confronting empirical studies investigating the formation of innovative new businesses is the identification of this type of start-up. In order to qualify as a start-up, the respective economic entity must be a (OECD 2015) . The innovativeness of an output (the product or the respective production process) involves the problem of assessing its newness.
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Given that the key motivation for investigating and analyzing innovative start-ups is their effect on the economy, one may conclude that it is probably more appropriate to assess their innovativeness on the output side of the innovation process.
However, because the problems of measuring innovative input tend to be 4 The European Community Innovation Survey (CIS) is a prominent example of an attempt to assess the innovativeness of innovation on the output side (OECD 2017). The underlying questionnaire asks for type of innovations (e.g., product, process, procurement, marketing), and their market scope (new to the market vs. new to the enterprise).
less severe than measuring innovative output, most classifications of innovative start-ups are based on information about the input side.
A common criterion to identify and classify the innovativeness of firms is based on the amount of resources that they devote to R&D.
Accordingly, firms or industries are regarded as "innovative" if they devote more than 3.5 percent of their inputs to R&D, and they are considered to be high-tech if this share is more than 8.5 percent (OECD 2005, 166-171) .
Since information about the R&D input of individual firms is frequently not available, it is common practice to identify innovative businesses based on their industry affiliation. The OECD (2005) has proposed a widely accepted classification that is based on the knowledge requirements and R&D intensity of industries, as well as the innovativeness of their product programs. This classification distinguishes between "high-technology", "medium-high-technology", "medium-low-technology", and "low- 
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Another criterion for the identification of innovative start-ups is their ability to attract Venture Capital (VC) (Breschi, Lassébie, and Menon 2018; Azoulay et al 2018) . VC is equity financing earmarked for promising young businesses. VC investors normally make a detailed assessment of the prospects of a project before they invest their money. Using this approach outsources the decision of what might or might or not be considered innovative to VC firms. Since start-ups that receive VC should be of relatively high quality, especially with regard to their growth prospects and profitability, this approach is similar to assessing the output side of the innovation process. One weakness of using this approach to identify innovative start-ups is that it identifies only those new businesses that have good prospects for growth and profitability. Although one may expect a relative pronounced role of these entries for economic development, other new businesses that may not appear to be so obviously promising, but may also make a significant contribution to growth, are completely disregarded. Another weakness is that, although high growth prospects and profitability frequently include an innovation in the broadest sense, firms that attract VC may not be particularly It may also be important to distinguish between VC originating from exclusively private firms and VC from public or semi-public financiers, because public investors frequently use different criteria for evaluating investments. Generally, private VC investors tend to be more interested in gaining a high return than public investors. Hence, private investors often offer more support and consulting in an attempt to make the firm more profitable and encourage growth. Another critical difference is that private VC firms are very hesitant to invest in the early stages of an innovative start-up, while public VC financing may have the purpose of supporting innovative start-ups during the early stages of business development (Lerner 2002; Grilli and Murtinu 2014 research), and there are inventions for which patent protection may not be regarded as appropriate (Hall et al. 2014; Walter, Schmidt, and Walter 2011) . Third, firms in the early stages of development may not have the financial resources to provide comprehensive protection for their intellectual property, or it may just appear to be too expensive to them.
Attempting to classify spin-offs from universities and other research institutes as innovative may hold for most firms founded by faculty, but it could be completely misleading by ignoring that start-ups by former students include many businesses such as medical practices, law offices, accounting firms, etc., that are knowledge-intensive but not particularly innovative. Hence, more information about the nature of a business is needed in order to identify innovative university spin-offs.
The macro-level pattern
Empirical research that relates the number of innovative start-ups in a certain region to the specific characteristics of that region, has found pronounced correlations between the emergence of innovative new businesses and the level of private sector R&D activities (i.e., presence of innovative incumbent firms), as well as the presence, size, and type of higher education institutions (HEIs).
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Regions with large numbers of innovative start-ups also tend to host numerous VC investors (Fritsch and Schilder 2008 ). Most of the aggregate level analyses that distinguish between different fields of knowledge find a pronounced correlation of higher education and research in engineering and natural sciences with the numbers of innovative new businesses, while activities in social sciences or arts turn out to be hardly significant (Fritsch and Aamoucke 2017) . find that many German regions with high start-up rates in innovative and knowledge intensive industries today also had high levels of science-based self-employment more than 80 years early. They conclude that such a long-lasting tradition of innovative entrepreneurship has resulted in a regional culture of entrepreneurship,
i.e., a high level of social acceptance of entrepreneurs and entrepreneurial behavior that is conducive to new business formation and growth (for details see Fritsch and Wyrwich 2019) . Consistent with this interpretation, it is found that individuals living in regions with a pronounced tradition of self-employment tend to have a personality profile that is similar to the profile of entrepreneurs (Fritsch, Obschonka, and Wyrwich 2018) .
Based on a rich dataset about several types of activities of German HEIs, Fritsch and Aamoucke (2013, 2017) The authors speculate that perhaps relatively low labor costs and the exceptional availability of resources (i.e., qualified labor and available floor space) motivates this timing of a start-up. Another explanation could be that highly qualified employees with a business idea are more likely to react to real or expected unemployment by founding a firm than less qualified persons.
Micro-level evidence
The public discourse about the emergence of innovative start-ups is often biased by reports about some exceptionally successful new ventures that include the biographies of their founders. In spite of a possible bias, it is undisputed that most of the founders of innovative businesses had at least some contact with universities, and that most of these founders hold an 7 Firms with multiple branches typically base their headquarters and conduct most of their R&D activities in larger cities. It is also the case that larger cities host more and often larger HEIs.
academic degree. Some of the well-known entrepreneurial superstars whose stories are a topic for the media (e.g., Bill Gates, Mark Zuckerberg) did, however, not complete their university degree but dropped out of academia in order to establish their business venture at an early age.
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These types of examples have fueled the myth of the young founder of innovative businesses who has at least some academic training. This myth may be one reason why a number of countries have introduced policy programs that are designed to support university students and graduates to start-up an own business (e.g., the EXIST program in Germany).
However, the broader empirical evidence about the founders of innovative new businesses contradicts the picture of the young high-tech entrepreneur who spins-off directly from a university. In contrast to this popular image, most founders of innovative firms in countries such as Germany and the US do not set up their business directly after completing a university education, but first work for a longer time period as paid employees (Metzger et al. 2010; Müller 2010; Azoulay et al. 2018; Breschi, Lassébie, and Menon 2018) . This is well reflected in the fact that the age of the average founder of an innovative firm in Germany and in the US is about 40 years or older, which is not significantly different from the average age of people who set up businesses that are not particularly innovative.
The fact that most founders of innovative firms first work as paid employees for a period of more than ten years has a number of important implications.
 First, they add considerable practical experience and knowledge to their university education before they become founders. While working as paid employees, they may accumulate business skills and improve their abilities to recognize entrepreneurial opportunities through their contact with customers. This knowledge and experience may not only affect their decision to start up and the relative success of the business, but also the type of business that they found (Braguinsky, Klepper and Ahyama 2012) . As a result, many of these founders set up firms with business models that are quite similar to those of their former employers, and the knowledge base of the incubator firm has a significant impact on the success of the spin-off (Klepper 2009 ).
 Second, given that university graduates tend to show a relatively high degree of spatial mobility (Faggian, Rajbhandari, and Dotzel 2017) combined with the observation that founders have a strong tendency to locate their venture close to their place of residence, many innovative businesses will not be set up in the same region where the founders received their academic education. Hence, the academic knowledge that they acquired during their study may be commercialized in a different location. Florida (2002) Elfenbein, Hamilton, and Zenger (2010) show that innovative founders in the US tend to switch from larger firms to smaller firms before setting up an own business. The authors argue that this labor market mobility pattern may be explained by a preference of potential founders for autonomy that tends to be higher in smaller than in lager firms. The results of Elfenbein,
Hamilton and Zenger (2010) also suggest that innovative start-ups tend to be economically more successful if the founder worked in a small firm before becoming self-employed.
The public discourse about entrepreneurial superstars also touches upon a specific entrepreneurial personality profile of these people. Recent research has, indeed, identified certain personality profiles that are more conducive for starting a business (Caliendo, Fossen, and Kritikos 2014; Obschonka and Stuetzer 2017) . This research is mainly based on the Big Five approach to personality measurement, and suggests that entrepreneurs score relatively high on "extraversion", "openness to experience", and "conscientiousness" but relatively low on "agreeableness", and "neuroticism (emotional instability)" (Obschonka and Stuetzer 2017) .
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Although such personality traits may be partly genetic, a considerable part of a person's personality is influenced by socialization and education, meaning that entrepreneurs can also be 'nurtured'. 
Intermediate summary
Summarizing the state of the art of what we know about the emergence and location of innovative new businesses, it can be said that academic knowledge plays a role in most cases, but that it is not necessarily the knowledge of HEIs, other public research institutes, and private businesses in the region where an innovative firm is established. Hence, empirical analyses that relate the number and performance of innovative start-ups to knowledge sources that are located in the respective region may be of limited value for understanding the emergence and location of innovative start-ups. In particular, such studies may provide a rather poor empirical basis for the design of policies that aim at increasing the number of innovative new businesses.
For developing appropriate policies, much more should be known about the personality, social environment, educational achievement, career paths, and spatial mobility patterns of innovative firm founders as compared to founders of non-innovative businesses (Sorgner and Fritsch 2018) . Investigation of such questions, especially of the self-selection of people into certain occupational and regional environments, requires longitudinal analyses for representative samples of people at the microlevel.
Research questions
The 
Concluding remarks
The emergence and location of innovative new businesses can have considerable economic effects. More knowledge about the issue may be especially important for the design of appropriate policies that aim at stimulating the commercialization of knowledge by innovative start-ups.
It is clear from our review of the available empirical evidence that macro-level analyses are largely unsuited for identifying the relevant causal relationships, especially the effect of regional characteristics on innovative start-ups. I believe that micro-level studies that investigate the career paths of potential founders, especially their spatial mobility, might be helpful in identifying causal links that will provide policymakers with the information they need to design effective policies that will support the growth of entrepreneurial activities. 
